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of efferent CNS connections, 
65-73 
selectivity in reaggregating 
cell systems, 73-81 
Growth hormone (somatotro- 
pin) 
human 
isolation and amino acid 
sequence of, 314 
plasma circulation of, 
317 
radioimmunoassay of, 
315 
releasing factor for, 314, 
316, 318-20 
purification of, 319-20 
secretion of, 314-20 
factors modifying, 316- 
17 
hypoglycemic factors in, 
315-18 
neural control of, 315 
site of receptors for, 317- 
18 


tibia cartilage assay of, 318, 
320 
Guanethidine 
cardiac pacemaker effect 
of, 229 
Guanidine 
on membrane transport, 
40 
Guinea pig 
hearing by, 505 
inner ear of, 485 


H 


Haliotis refescens 
excretion in, 170-72, 174, 
180 
Hand 
circulation in, 245 
Hearing 
afferent mechanisms of, 
440-50 
auditory pattern perception, 
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445-47 

auditory space perception, 
447-50 

first- and second-order 
neurons, 440-43 

functional organization of 
auditory cortex, 444-45 

higher-order neurons, 
443-44 

temporal discharge pat- 
terns, 450 

central pathways of, 498- 

503 

auditory cortex, 500-2 

auditory nerve and nucleus 
cochlearis, 498-99 

efferent pathways, 502- 
3 


inferior colluculus and 
corpus geniculatum me- 
diale, 500 
medulla, 499 
comparative, 485-512 
cytoarchitecture of disorders 
of, 495 
experimental anatomy and 
conditioning, 503-5 
human acoustic localization, 
486 
introduction to, 485-86 
invertebrate, 486-88 
delimination, 486 
insects with song and hear- 
ing, 487-88 
primitive insect forms of, 
486-87 
mammalian 
hearing capacity, 504- 
5 


peripheral and central mech- 
anisms of, 486 
physiology of ear, 493- 
507 
acoustic behavior, 503- 


anatomy and histochemis- 
try of inner ear, 494- 
96 


central pathways of, 498- 
503 
electric phenomena of in- 
ner ear, 496-98 
sound-transmitting appa- 
ratus, 494 
psychophysics of, 505-7 
threshold determinations, 
506-7 
vertebrate, 488-93 
acoustic behavior, 488- 
89 
acoustic orientation, 491- 
93 
anatomy and function, 489- 
91 
-vision parallels, 443-44 
Heart, 259-312 
a- and £-receptors in, 


260-63 
arrest of, 295 
congestive failure of 
lymphatic role in, 205, 
211 
coronary circulation, 247- 
48, 259-79 
measurement methodology, 
272-75 
microcirculation and local 
distribution, 270-79 
myocardial energetics, 
265 


regulation of, 259-65 
diseases of 
arterial anatomy in, 
278 
effect of exercise on, 236- 
37, 267-69 
electrophysiology of, 296- 
307 


automaticity, 298-301 
catecholamine distribution, 
304-7 
conduction, excitation, and 
refractoriness, 301-4 
ionic basis of, 296-98 
embryonic chick, 298- 


excitation-contraction cou- 
pling, 291-96 
role of ions in, 292-96 
lymphatics of, 210-11 
myocardial mechanics, 279- 
91 
asynchronous contraction, 
286-87 
contractility, 279-81 
diastolic tone, 283-85 
influence of atrial systole, 
282-83 
interventricular balance, 
287-88 
reflex contractility changes, 
281-82 
regulation of ventricular 
volumes, 285-86 
sounds, 288-89 
nonbeating 
energetics of, 269-70 
norepinephrine stores in, 
304-7 
output measurement, 289- 
91 
flowmeter, 290-91 
tracer-dilution method, 
289-90 
transcutaneous, 291 
oxygen consumption by, 
265-67 
pacemakers of, 299-301 
and pulmonary circulation, 
122 
sounds of, 288-89 
ventricular compliance of, 
284-85 
Heidenhain pouch 
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to study gastric secretion, Human chorionic gonadotro- on coronary microcircula- 


153-54, 162-63 pin tion, 271, 275 
HeLa cells on progesterone synthesis, Hypoxia 
parathyroid hormone re- cephalic 
sponse of, 359 Hyalophara cecropia and myocardial contractil- 
Helix pomatia glycogen synthesis in, ity, 282 
carbohydrate metabolism 90 pulmonary vasoconstriction 
in, 90 Hybrids with, 122 
excretion in, 174 sterility in, 391-92 Hysterectomy 
Helminths Hydrochloric acid effect on corpus luteum, 
carbohydrate metabolism gastric formation of, 141- 384-85, 387-89 
in, 89, 91-92 42 


Hemigrapsus nudus 
excretion in, 170, 179 


Hydrocortisone I 
on membrane transport, 


Hemodynamics 35 Iggo corpuscle 
of pulmonary circulation, Hydrogen mechanoreceptor, 432- 
120-22 membrane transport effects 33 
Hemoglobin of, 32-33, 46-47 leum 


gas transfer in, 127-28 and parathyroid hormone, circulation in, 247 


invertebrate excretion of, 363, 365 Immune response 
170 5-Hydroxytryptamine thymus role in, 217-18 
Heteromyidae (serotonin) Implantation 
hearing in, 491 cardiac effects of, 206 extrauterine, 376-77 
Heterothyreotrope factor 5-Hydroxytryptophan Infant 


discovery and actions of, metabolic pathway of, intraperitoneal tranfusions 
321 103 in, 202 
Hexobendin Hymenolepsis dimunata Inferior colliculus 
on coronary circulation, carbohydrate metabolism hearing role of, 500, 502, 
264 of, 89, 91 504 
Hippocampus Hypercapnia nerve cells of, 443 
conditioning role of, on coronary microcircula- Inhalation 
553 tion, 271 of particles and vapors, 
inhibitory postsynaptic poten- Hypertension 


tials of, 544 vasculature in, 239 Inositol 





Histalog Hyperthermia membrane transport of, 
and gastric secretion, 156- circulation during, 236 29 
57 Hypoglycemia Insects 
Histamine and growth hormone, alimentary canal of, 187- 
on circulation, 240, 242, 315 90 
246 Hypotension amino acid metabolism in, 


comparative metabolism of, 
104 


and gastric secretion, 153- 


57, 159-60, 165 


chemostimulation of parie- 


tal cells, 154-55 


compared to gastrin, 153- 


54 
histalog, 156-57 
stimulatory effects, 155- 
56 
Histidine 


comparative metabolism of, 


104 
Homarus americanus 
excretion in, 170, 176 
Hormones 
assays of, 375 
of pregnancy, 374 
in reproduction, 374-75 
sex 
CNS as target for, 
375 


mechanism of action of, 
274, 389-90 
see also Endocrines; and 
specific ones 


baroreceptor mechanisms 
in, 234-35 


Hypothalamus 


to control adenohypophysis, 
313-48 
introduction to, 313-14 
secretion of ACTH, 340- 
45 
secretion of follicle-stimu- 
lating hormone, 338- 
40 
secretion of growth hor- 
mone, 314-20 
secretion of luteinizing 
hormone, 329-38 
secretion of thyrotropin, 
320-29 
ovulation inhibitor from, 


and systemic circulation, 
227-310 

thyrotropic lesions of, 321- 
22 


Hypothermia 


on cardiac conduction, 
303 


Hypoxemia 


102-4, 107 

carbohydrate metabolism in, 
91 

excretion in, 169, 184-90, 
192-93 

lipid metabolism of, 96- 
100 

Malpighian tubule of, 169, 
184-90 

peripheral inhibition in, 
405-6 

primitive forms of hearing 
in, 486-87 

song and hearing of, 487- 
88 

sound localization by, 487 


Insulin 


on transport and permeabil- 
ity, 33-35 


Intestine 


circulation in, 246-47 
fluid transport in, 29 
and gastric secretion, 149- 


lymph pathways in, 206, 
212 
transport processes, 29, 31 
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Intrinsic factor 
and gastric secretion, 157- 
60 
Intubation 
for gastric analysis, 158 
Invertebrates 
excretory organs of, 169- 
96 


hearing mechanisms of, 
486-88 
3-Iodothyronine 
on transport processes, 
35 


Iproveratril 
on coronary circulation, 
264 
Isoproterenol 
on blood vessels, 241 
cardiac effects of, 304 
on coronary circulation, 
266 
Isotopes 
in agriculture, 17-18 
Isotopic tracers 
history of, 15-16 


J 
Jejunum 
circulation in, 247 
Junctions 


electrotonic, 418-22 
structure of, 418 


K 


Kallidin 
on coronary circulation, 
263 


Kangaroo rat 
hearing in, 491 
Kidney 
circulation in, 247-48 
model of autoregulation 
of, 226 
evolution of, 190-91 
invertebrate, 169-96 
secretory, 184-90 
tubular transport in, 179- 
84 
lymphatics of, 213-14 
parathyroid hormone effect 
on, 357, 363-64 
Kitten 
visual connections in, 
65 
visual deprivation studies 
of, 65, 475-76, 563 
see also Cat 
Kleinfelter's syndrome 
chromosomes in, 390 


L 
Lactation 


nutrition during, 374 
physiology of, 374 
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Lactic dehydrogenase 
in gastric mucosa, 144 
Lamellibranch 
excretion in, 170, 173-74, 
177-79 
Larynx 
motor control of, 586- 
87 
Lateral line organ 
innervation of, 489 
Learning 
mechanism of, 545 
model of, 553 
Leucine aminopeptidase 
in gastric mucosa, 144 
Light, polarized 
Limulus sensitivity to, 
533 
Limbs, transplanted 
myotypic response in, 65- 
70 


Limulus eye 
adaptation by, 530-33 
anatomy of, 514-16 
diagram of, 515 
eccentric cell of, 516 
electrical response origins 
of, 518-27 
early receptor potential, 
518-19 
electroretinogram, 518 
model of, 525-27 
nerve impulses, 523 
ommatidial potential, 521- 
23 
origin of potentials, 523- 
25 
spontaneous potential fluc- 
tuations, 519-21 
introduction to, 513-18 
lateral inhibition in, 527- 
30 
drugs blocking, 529 
dynamic range and motion 
detection, 529-30 
Mach-band phenomena, 
466, 529 
neural basis, 528-29 
on-off and off responses, 
530 
qualitative relations, 527- 
28 
self-inhibition, 528 
median, ventral, and rudi- 
mentary, 517-18 
plexus of, 516-17 
polarized light sensitivity 
of, 533 
quantum responses of, 533- 
37 


bumps, 536-37 

quantum- spike relations, 
533-36 

theoretical basis of, 533- 


retinular cells, 516 
visual pigments and spec- 





tral sensitivity, 537-39 
visual processes of, 513- 
42 
Linoleic acid 
comparative metabolism of, 
95 
Linolenic acid 
comparative metabolism of, 
95 
Lipemia 
serum triglyceride as index 
of, 216 
Lipids 
comparative metabolism of, 
95-100 
distribution of phospholip- 
ids, 98 
steroids, 98-100 
triglycerides, 95-98 
lymphatic, 215-16 
metabolism of 
insulin effect on, 33 
Liver 
circulation in, 247 
lymphatics of, 204, 212- 
13 
Lobster 
excretion in, 170, 176 
Locust 
excretion in, 186, 188-89, 


Lumbricus terrestris 
sodium reabsorption in, 
177 
Lung 
anatomy and histology of, 
114 
circulation in, 120-23 
defense mechanisms of, 
115 
development of, 114 
gas transfer in, 125-27 
lymphatics of, 208-10 
metabolism and energy re- 
quirement of, 114-15 
oxygen tension of, 209 
pressure-volume of, 117- 
18 
specific tidal volume of, 


-thoracic impedance meas- 
urement, 116 

see also Pulmonary edema; 
Respiration 

Luteinizing hormone 

luteotropic effects of, 381 

mode of action of, 383- 
84 

molecular individuality of, 
320, 329 

ovarian ascorbic acid deple- 
tion test for, 320, 330- 
34, 336 

on progesterone synthesis, 
380, 383 

secretion of, 329-38 

control of, 330-38 


releasing factor, 329, 
335-38 
and testicular atrophy, 


Luteinizing hormone-releasing 
factor 
characterization of, 329, 
335-37 
purification of, 337-38 
Lymph 
cellular metabolism in, 214- 
15 
clotting of, 215 
lipids of, 215-16 
pulmonary 
gas transport by, 128 
Lymphangiography 
technique and applications 
of, 207-8 
Lymphatics, 197-224 
lymph, 214-16 
lymphoid tissue, 216-22 
absence of wasting in germ- 
free animals, 219 
circulation of lymphocytes, 
219-21 
humoral factor, 218-19 
lymphocyte in culture, 
221-22 
thymic function, 216-17 
thymus and immune re- 
sponse, 217-18 
regional, 208-14 
heart and perica 
210-11 
intestines, 212 
kidney, 213-14 
liver and pancreas, 212- 
13 
lung and pleura, 208-10 
reproductive system, 
214 
spleen, 214 
structure and function of, 
197-208 
in ascites, 203-5 
lymphangiography, 207- 
8 


um, 


lymphaticovenous commu- 
ications, 205-7 
penetrability and permea- 
bility, 197-202 
transfusion by peritoneum, 
202-3 
Lymphatic wall 
electron micrographs of, 
198-99 
Lymphedema 
congenital 
cause of, 208 
Lymphocytes 
circulation of, 219- 
21 
culture of, 221- 


sterilization of blood of, 
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M 


Macaca (macaque monkey) 
color vision in, 452-55 
Mach bands 
explanation of, 428 
in Limulus vision, 529 
spatial-response curves of, 
466 


Magnesium 

on cardiac contraction- 
excitation, 294-95 

invertebrate concentration 
of, 179 

and membrane transport, 
42-43 

in mitochondria, 44 

on parathyroid secretion, 
355, 363, 365 

transmitter block by, 408- 
9 


Malpighian tubule 
excretory role of, 169, 184- 
90 


Mammals 
echo-sound evaluation by, 
492 
hearing anatomy and func- 
tion of, 491 
physiology of ears of, 493- 
507 
reproductive behavior of, 
376 
sex determination in, 390 
Mammary gland 
parathyroid hormone effect 
on, 357 
Margaritana margaritifera 
excretion in, 174 
Marsupials 
corpus luteum maintenance 
in, 389 
hearing in, 491 
Mast cells 
histamine in, 155 
Medial geniculate body 
temporal discharge pat- 
terns of, 450 
Median eminence 
and ACTH secretion, 341- 
42, 344 
luteinizing hormone in, 
386 
Medulla 
hearing role of, 499, 
503 
and systemic circulation, 
227-30 
Meissner's corpuscles 
as mechanoreceptors, 430- 
32 
Membrane transport, 21- 
58 
adenosine triphosphatase 
role in, 38-44 
inhibiters of, 39-30 
model, 44 
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chemical basis of, 49-51 
binding of substrate, 51 
marking of active sites, 

51 
mutarotase, 50 
passive permeability, 
49 


SH groups, 49-50 
sucrase, 50-51 
electrical effects of, 24- 
28 
epithelia, 24-26 
Single cells, 26-28 
energetic coupling of, 47- 
49 
feedback control of, 36-37 
hormonal regulation of, 33- 
35 


adrenal hormones, 34- 
35 
insulin, 33-34 
pyridoxal, 35 
ion effects on, 29-33 
H ions, 32-33 
mechanism of sodium acti- 
vation, 30-32 
models of, 21-22 
parathyroid hormone effect 
on, 366 
physical effects on, 37- 
38 
osmolarity, 37-38 
temperature, 38 
specificity of, 22-23 
amino acids, 22-23 
sugars, 23 
subcellular, 44-47 
mitochondria, 44-47 
nuclei, 47 
trans effect, 23-24 
and water movement, 28-29 
29 
Memory 
mechanisms of, 550-52, 
565-66 
Menstrual cycle 
prolongation of, 380 
Metabolism 
and body size, 1-2 
comparative, 87-112 
amino acids, 100-8 
carbohydrate, 88-95 
introduction to, 87-88 
lipids, 95-100 
Metaraminol 
cardiac effects of, 306 
Methionine 
comparative metabolism of, 
104-6 
a- Methyldopa 
cardiac effects of, 306 
a-Methyldopamine 
cardiac effects of, 306 
Methylglyoxaibisguanylhydra- 
zone 
transport of, 30 
Microorganisms 
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unsaturated fatty acid bonds 
of, 97 
Mitochondria 
transport role of, 44-47 
Mol 
definition of, 7 
Mollusks 
carbohydrate metabolism 
in, 90, 93 
excretion in, 169-71, 173- 
74, 178-80, 183, 191, 
193 
filtration in, 169 
synaptic membranes of, 
405 


Mongoose 
chromosome studies of, 
390 
Monkey 
deafferented limb experi- 
ments on, 563-64 
freemartin condition in, 
394 
hearing capacity of, 504 
Motion 
detection of, 529-30 
Movement 
subcortical control of, 562- 
63 
Mucus 
gastric, 143 
Mule 
sterility of, 391-92 
Muscle 
-CNS feedback, 563-64 
circulation in, 246 
motor control in, 582- 
87 
afferent, 573 
diaphragm, 585-87 
extraocular, 587 
intercostal, 582-85 
laryngeal muscles, 586- 
87 
supraspinal mechanisms 
of, 587-602 
reflexes of, 573-78, 582 
stretch, 413-14 
skeletal 
peripheral inhibition in, 
405 
smooth 
tetrodotoxin effect on, 
404 
Mutarotase 
membrane transport role 
of, 50 
Myocardium 
energetics of, 265-70 
mechanics of 
see Heart 
microcirculation in, 270- 


pacemaker activity in, 
01 


Mytilus californicus 
excretion in, i74 
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N 


NAD-H-cytochrome c reduc- 
tase 
in membrane transport, 
40 
Neocortex 
inhibitory postsynaptic po- 
tentials in, 544 
memory role of, 551-52 
Neonate 
effects of labor on, 374 
pulmonary lymphatics of, 
208 


respiration in, 114 
Nerve 
cross-union experiments on, 
72-73 
reconnection mechanisms 
of, 61-62 
regeneration of, 59-65, 70- 
73 
Nerve, auditory 
anatomy of, 490-91 
and hearing, 498-99, 
502 
and nucleus cochlearis, 
498-99 
Nerve cells 
acoustic, 498-501 
action potential of 
prolongation of, 402 
afferent inhibition, 437- 
38 
auditory, 440-44 
in behavior, 557-58 
ciliary ganglion 
synaptic clefts of, 419 
columnar arrangement of, 
470-71, 473 
conditioning of, 552-53, 
566 


cortical 
topography of, 471 
discharge patterns of, 
549 
electrical transmission 
between, 418 
electrotonic junctions of, 
418-22 
interactions between moto- 
neurons, 421-22 
excitatory postsynaptic po- 
tential of, 404-5 
habituation in, 546 
heterosynaptic facilitation 
in, 416-18 
higher-order hypercomplex, 
72 


higher-order somatic affer- 
ent, 433-37 

impulse coding in, 548-50, 
565 

ion conductance of, 401- 


ion exchange in, 403 
junctional transmission 


facilitation and posttetanic 
potentiation, 410-13 
lateral geniculate 
hue-discrimination func- 
tion of, 464 
responses of, 468-69 
wavelength discrimination 
by, 453-56 
lower-order hypercomplex, 
471-72 
membrane of, 401-4 
models of coupling of, 419- 
20 
modulation of, 65-70 
motor 
cerebellar influences of, 
595-98 
inspiration and expiration, 
584-85 
movement detector, 432 
polysensory 
in reticular formation, 
545-48 
pontobulbar, 547 
presynaptic interactions in, 
413-18 
pyramidal tract 
membrane potential of, 
557 
surround inhibition in, 
562 
receptive-field organization 
of, 437-38 
retinal 
average-response histogram, 
466 


direction-selective, 462- 
64 
on and off responses of, 
451, 461, 465 
receptive fields of, 464- 
65 
responses of, 460-68 
temporal characteristics 
of, 467-68 
trigger action of, 459 
wavelength-dependent re- 
sponse of, 451 
and sensory transmission, 
544-45 
spike-interval variability, 
548 
spinal reflexology, 573 
squid giant axon, 401-3 
synaptic membranes of, 404- 


acetylcholine effects, 
407 
permeability of, 404-6 
thalamic joint, 434-35 
transformation of, 472-74 
transmitter release from, 
407-10 
coupling mechanisms, 
408-9 
quantum hypothesis of, 


synaptic delay, 409- 
0 


visual 
properties of, 457 
Nerve fibers 
acoustic 
frequencies of, 489 
mode of activity of, 502- 
3 


adaptation by, 530-32 
atrial 
specialization of, 301- 
2 


auditory, 440-41 

axon size, 573-75 

basal ganglia, 598-601 

in blood vessels, 237-38 

conduction rates through, 
589 

and cutaneous sensation, 


development of, 70 
first-order somatic affer- 
ent, 430-33 
gamma 
activation of, 583 
intrafusal contraction, 
573-75 
of Limulus eye, 516-17 
mechanism of reconnection 
of, 61-62 
mechanoreceptor, 436-37 
modulation of, 66 
myocardial 
action potentials of, 298- 
301 
ion movement across, 297- 
98 
transmembrane potential 
for, 296-97 
myotypic responses of, 66- 
67 


optic, 460-61 
Purkinje 
compared with ventricular, 
303-4 
pyramidal 
output system of, 561 
refractory period of, 303- 
+ 
regeneration of 
mechanisms of, 70-77 
selective, 59-60 
Spindle, 573-78 
Nerve, optic 
efferent control of, 543 
of Limulus, 523 
on-off and off responses of, 
530 
pattern of nerve impulses 
on, 530 
regeneration of, 59-60, 62- 
65, 70-72 
Nerve, vagus 
and cardiac contractility, 
281-82, 302 
lung receptors of, 586 
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and systemic circulation, 
227 
Nervous system 
afferent 
and perception, 427-84 
static properties of, 428- 
29 
amino acids of, 101 
at cellular level, 401- 
26 
cell membrane, 401-4 
electrotonic junctions of, 
418-22 
facilitation and posttetanic 
potentiation, 410-13 
heterosynaptic facilitation, 
415-16 
presynaptic interactions, 
413-18 
synaptic delay, 409-10 
synaptic membranes, 404- 
7 


transmitter release, 407- 

10 

central effects of proprio- 
ceptive input, 578-82 

developmental histology of, 
70 

formation and reformation 
of efferent connections, 
65-73 

higher functions of, 543- 
72 


of inner ear, 495 
in Limulus vision, 528- 
29 
motor mechanisms of, 573- 


basal ganglia influences, 
598-601 

thalamic influences, 601- 
2 


and respiration, 129-32 
and sound orientation, 487- 
88 
spindle innervation, 573- 
78 
control of fusimotor activ- 
ity, 576-78 
fusimotor effects on affer- 
ent discharge, 575-76 
fusimotor innervation and 
intrasfusal fiber contrac- 
tion, 573-75 
terminology of, 575 
supraspinal mechanisms of 
mechanisms of motor 
control, 587-602 
corticorubrospinal system, 
590-92 
corticospinal system, 587- 
90 


discrete movement, 587- 
92 

posture control, 592- 
95 

reticulospinal system, 
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593-94 
vestibulospinal system, 
594-95 
Neuron 
see Nerve cell 
Nexus 
electrotonic junction at, 
418 


Nitroglycerine 
on coronary circulation, 
274 


Node of Ranvier 
depolarizing at, 407 
Nomogram 
for oxygen uptake prediction, 
134 


Norepinephrine 
blood vessel response to, 
241, 245 
cardiac electrophysiology, 
299, 304-6 
cardial electrorelease of, 
291 
on coronary circulation, 
262-66, 271, 275-76 
Nucleus cochlearis 
in hearing, 498-99 


oO 


Octopus 
excretion in, 170, 172, 
174 
kidney function in, 169 
memory in, 550 
Ocypode albicans 
excretion in, 174-75 
Oestrogen 
see Estrogen 
Olfaction 
afferent mechanisms of, 
428 
Olfactory tract 
regeneration in, 61 
Oligomycin 
on ATPase phosphorylation, 
43 
on membrane transport, 
40 
Ommatidium 
of Limulus 
diagram of, 515 
potential of, 521-23, 
531 
Optic nerve 
see Nerve, optic 
Orconectes virilis 
sodium reabsorption by, 
177 
Organ of Corti 
cytoarchitecture of, 495- 
97 
Ornithine transcarbamylase 
comparative studies of, 
108 
in gastric mucosa, 144 
Orthoptera 
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hearing by, 487 
Osmolarity 
on transport, 37-38 
Osmosis 
forces of, 28 
see also Membrane trans- 
port 
Osteocytes 
parathyroid hormone effects 
on, 357-58 
OQuabain 
as ATPase inhibitor, 39- 


Ovarian ascorbic acid deple- 
tion test 
question of specificity of, 
330-32 
thyrotropin effect on, 320- 
21 
Ovary 
lymph of, 214 
Ovulation 
copper salt induction of, 
336 


hormone changes during, 
379 


inhibition of 
by hypothalamic and cere- 
bral substances, 338 
luteinizing hormone levels 
during, 332-34, 336 
Owls 
hearing of, 490, 492 
a-Oxoglutarate 
membrane transport of, 
29 
Oxygen 
pulmonary transfer of, 126- 
27 
Oxygen consumption 
myocardial, 265-70 
Oxytocin 


blood vessel response to, 
241 


P 


Pachygrapsus 
excretion in, 178-79 
Pacinian corpuscles 
stimulation of, 430-31 
Pain 
perception of, 438-39, 
544 
Palaemonetes antennarius 
sodium reabsorption by, 
177 
Palaemon serratus 
excretion in, 179 
Pancreas 
amino acid uptake by, 22 
lymphatics of, 212-13 
Papaverine 
on coronary circulation, 
276 
Parathor mone 
on membrane transport, 35 
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Parathyroid gland 
ultrastructure and secre- 
tion of, 354-56 
Parathyroid hormone, 349- 
72 
actions of, 357-65 
on bone, 357-63 
on gastrointestinal tract, 
364-65 
on kidney, 363-64 
assay of, 352-54 
in body fluids, 353 
calcium- mobilizing, 352- 
53 
immunoassay, 354 
in plasma, 353-54 
calcitonin, 356-57 
and calcium homeostasis, 
reviewed, 349 
chemistry of, 350-52 
amino acid sequence, 
351 
electrophoresis, 350 
empiric formula, 350- 
51 
structure-activity relation- 
ships, 351-52 
human and porcine prepara- 
tions of, 352 
isolation techniques, 349- 
50 
mechanisms of action of, 
365-66 
structure and secretion of 
gland, 354-56 
caleium environment, 
354 
magnesium effect on, 


Parietal cells 
histamine stimulation of, 
154-55 
Parkinsonism 
basal ganglia effects in, 
600 
spindle activity in, 579-80 
thalamic lesions to relieve, 
601 
Parlow assay 
see Ovarian ascorbic acid 
depletion test 
Penis 
lymphatic endothelium of, 
200 


Pepsin 
gastric formation of, 142 
Pepsinogens 
types of, 142 
Peptic ulcer 
gastric secretion with, 156, 
162 
Perception 
afferent mechanisms of, 
427-84 
hearing, 440-50 
introduction, 427-29 
somatic afferent pathway, 


429-39 
vision, 450-76 
of auditory patterns, 45- 
47 
of auditory space, 447-50 
neural mechanisms of, 435- 
36 
of pain, 438-39 
of visual pattern, 456-74 
Pericardium 
lymphatics of, 210-11 
Periplanata americana 
excretion in, 185 
glycogen metabolism in, 
90 


lipid metabolism in, 97 
Peritoneum 
lymphatic transfusion route, 
202-3 
Pernicious anemia 
autoimmunity of, 160-61 
gastric secretion with, 
157-61 
Phenylalanine 
in tyrosine biosynthesis, 
102 
Phioretin 
to inhibit ATPase, 39 
Phlorhizin 
to inhibit ATPase, 39 
Phorma regina 
lipid metabolism of, 98 
Phosphate 
renal excretion of 
parathyroid hormone effect 
on, 363-64 
‘hosphohexose isomerase 
in gastric mucosa, 144 
Phospholipids 
comparative distribution of, 


Picrotoxin 
on Limulus eye, 529 
Pigment 
genes controlling, 75 
Pituitary gland 
growth hormone secretion 
in, 314-20 
hormones of, 374 
luteinizing hormone secre- 
tion by, 329-38 
thyrotropin release by, 320- 
29 
see also Adenohypophysis 
Plasma 
parathyroid hormone assay 
in, 353-55 
Pleura 
lymphatics of, 209-10 
Polysaccharides 
comparative metabolism of, 
88-90 
Posttetanic potentiation 
mechanisms of, 411-12 
sodium role in, 413 
Posture 
CNS control of, 592-95 


reticulospinal system, 

593-94 

and circulation, 236 

and ventilation, 125 

Potassium 

on cardiac excitation- 
contraction, 294-98, 302- 
3 


insect transport of, 186- 
87 
in mitochondria, 44-45 
in nerve cell, 402 
parathyroid hormone effect 
on, 365 
pump, 24-27, 38 
Potassium citrate 
on cardiac viability, 295 
Prednisolone 
for pernicious anemia, 


Pregnancy 

endocrinology of, 374 

extrauterine, 376-77 

nutrition in, 374 

preimplantation stages of, 
375 

transport mechanisms in, 
35 


Primates 
color vision in, 452-56 
Procaine 
on cardiac arrest, 295 
Procambarus clarki 
excretion in, 174, 177 
Progesterone 
in the Graafian follicle, 
379 
on membrane transport, 34 
synthesis of, 380-81 
and uterine lytic effect, 
385-86 
Prolactin 
luteotropic role of, 381- 
82 


Proline 
comparative metabolism of, 
102-4 
Pronethalol 
cardiac effects of, 304 
on coronary circulation, 
262-63 
Propanolol 
cardiac effects of, 304 
on coronary circulation, 
262-63 
Protein 
in gastric juice, 143-44 
Psychology 
physiological aspects of, 
428 


Psychophysics 
history of, 428 
Pulmonary edema 
conference on, 114 
lympathic role in, 209 
Puromycin 
on cell reaggregation, 76-77 
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Pyramidal tract 
and motor control, 587- 
602 
output system of, 560-62, 
567 
Pyridoxal 
on transport processes, 
35 


Q 


Quantum responses 
of Limulus eye, 533-37 
nerve transmission, 407- 
10 
Quaternary ammonium com- 
pounds 
membrane transport of, 30 


R 


Rapid eye movement state 
and gastric secretion, 
152 
Rats 
hearing capacity of, 505 
Reactive hyperemia 
development of, 241-42 
model of, 244 
Redox pump 
in membrane transport, 47- 
49 
Reflexes 
cardiac 
contractility, 281-82 
cardiovascular 
and systemic circulation, 
225 
conditioned 
and cardiovascular system, 
226 
corneal 
neurological basis of, 
67 


of supernumerary limbs, 


Renal processes 
invertebrate, 169-96 
see also Kidney 
Reproduction, 373-400 
bibliography of, 373 
chimaerism, 392-95 
chromosomal abnormalities, 
390-92 
hybrid sterility, 391-92 
Y chromosome, 390- 
91 
comparative, 376 
control of, 374 
Graafian follicle, 378-79 
immunological aspects of, 
374 
mechanism of sex hormone 
action, 389-90 
trophic control of corpus 
luteum, 380-84 
uterine role in corpus luteum 
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regression, 384-89 
Reproductive system 
lymphatics of, 214 
Reptiles 
hearing by, 489-90 
Reserpine 
on coronary circulation, 
275, 299 
and peptic ulcer, 163 
Respiration, 113-40 
books, reviews, confer- 
ences on, 113-14 
California apparatus for 
cows, 8-10 
control of, 128-32 
baroreflexes, 130 
chemoreflexes, 130-31 
consciousness of breathing, 


descending pathways, 
129-30 

integrative activity, 131- 
32 


mechanoreflexes, 131 
motor, 582-86 
respiratory centers, 129 
sense organs, 128-29 
distribution of ventilation 
and blood flow, 123-25 
distributed inhomogeneity, 
123-24 
regional inhomogeneity, 
124-25 
gas transport in body fluids, 
127-28 
instruments and methods, 
132-34 
computing devices, 134 
exposure devices, 133 
gas analysis, 133 
measurement of volume, 
flow, and pressure, 132- 
33 
lung and thorax, 114-15 
anatomy and histology of, 
114 
vegetative physiology of, 
114-15 
pulmonary circulation, 120- 
23 


hemodynamics, 120-22 
microcirculation, 122- 
23 
right-heart, 122 
pulmonary gas transfer, 
125-27 
alveolar-arterial tensions 
and gradients, 125 
diffusion, 125-27 
and systemic circulation, 
123 
ventilation physics, 115-20 
Reticular formation 
conditioning role of, 553 
polysensory neurons of, 
545-48, 565 
and posture control, 593 
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Retina 
critical flicker frequency of, 
467-68 
efferent control of, 564 
nerve cells of 
density maps of, 460 
movement detectors, 432- 
33 
organization of, 461-62 
single-unit activity of, 
457 
trigger action of, 459- 
60 
Rhabdom 
of Limulus eye, 526 
diagram of, 515 
Rhodnius 
excretion in, 185-87, 


Ss 


Saimiri (squirrel monkey) 
color vision in, 452-53 
Salamander 
excretion in, 175 
Salmo gairdnerii 
excretion in, 174, 177 
Salmonella 
transport into, 36-37 
Sauropsida 
hearing anatomy and func- 
tion of, 489-91 
Schistocerca 
N-acetyldopamine formation 
by, 103 
metabolism of, 95 
Schistocerca gregaria 
excretion in, 186, 188, 
192 
Scintillation counter 
and coronary circulation, 
273-74 
Scolopidia 
hearing role of, 486-87 
Secretin 
and gastric secretion, 
150 
Semantics 
of physiology, 5-8 
Sensorimotor cortex 
and motor control, 588 
Sepia 
excretion in, 178, 180 
Serine 
comparative metabolism of, 


Sex 
intersexuality, 391 
Sheep 
freemartin condition in, 
394 
hearing capacity of, 504 
Shock 
baroreceptor mechanisms 
of, 234 
Skin 
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neurophysiology of sensa- 
tion in, 544 
somatic afferent pathways 
of, 429-39 
Sleep 
circulation during, 234 
neurophysiology of, 543 
Snail 
excretion in, 170, 173-74, 
176-77, 179, 181 
nerve cells of, 404 
Sodium 
on cardiac contractility, 
296-98 
insect transport of, 186 
invertebrate filtration of, 
176-78 
invertebrate reabsorption 
of, 176-78 
in nerve cell, 402-4, 
413 
pump, 24-27, 31, 38 
and transport processes, 
29-32 
Sodium acetate 
on gastric secretion, 162 
S ‘mcitrate 4 
. cardiac viability, 
295 
Sodium ethylenediaminetetra- 
acetate 
on cardiac viability, 295 
Somatotropin 
see Growth hormone 
Spermatogenesis 
by XX testis, 391 
Spinal cord 
coding in, 430-31 
electrotonic interaction in, 
421 
grafting experiments with, 
68-69 
habituation in, 554 
motor control by, 589 
and pain perception, 438- 
39 


postsynaptic potentials in, 
544 
presynaptic inhibition in, 


413-15 
in systemic circulation, 


230-31 
Spirometer 
new types, 132 
Spleen 
lymphatics of, 214 
Squid 
nerve cells of, 401-3 
Stapedius 
electromyograph of func- 
tion of, 494 


spindles of, 586 
Staphylococcus aureus 
transport into, 37 
Starvation 
and growth hormone secre- 
tion, 316, 319 


Steroids 
comparative metabolism of, 
98-100 
Stomach 
intracellular histochemistry 
of, 160 
see also Gastric 
Strabismus 
early correction of, 476 
Streptomyces 
transport into, 36, 38 
Streptomycin 
ototoxicity of, 496-97 
Stress 
and ACTH secretion, 342, 
344 
and growth hormone secre- 
tion, 318 
and pulmonary gas transfer, 
126 


Stress ulcer 
gastric secretion with, 163- 
64 


Stretch 
and presynaptic inhibition, 
413-14 
static component of, 
576 


Succinate 
anaerobic production of, 
92 


Sucrase 
active transport role of, 
50-51 
Sugars 
facilitated diffusion of, 24, 
30 
membrane transport of, 23, 
51 
Sulfate ions 
membrane transport of, 
29 
Sulfhydryl groups 
transport role of, 49-50 
Superior colliculus 
functions of, 458-59 
Superior olive 
hearing role of, 498-99 
neurons of, 443 
and space perception, 448- 
49 
temporal discharge patterns 
of, 450 
Surfactant 
alveolar role in, 114-15 
physical role of, 118- 
19 
Sustained dilator substance 
description of, 232 
Sympathetic nervous system 
and systemic circulation, 
226 
see also Nerve; Nervous 
system 
Synaptic disk 
electrotonic junction at, 


Systemic circulation 
see Circulation, systemic 
Systole, atrial 
on cardiac funtion, 282- 
83 


7 


Tactile sensation 

and Mach bands, 466 
Taurine 

comparative metabolism of, 

102, 105-6 

Tectum 

motor role of, 599-600 
Teleology 

discussion of, 10-14 
Teleosts 

amino acid metabolism in, 


hearing by, 488 
Temperature 
and cell aggregation, 
76 


and membrane transport, 


and pulmonary gas transfer, 
126 
vascular role in regulation 
of, 235-36 
Tenebrio molitor 
excretion in, 189 
glycogen of, 89 
Termite 
hearing by, 486 
Testicle 
androgenic atrophy mecha- 
nisms, 339 
chromosome role in dysgen- 
esis of, 391 
spermatogenesis by XX 
testis, 391 
Testosterone 
localization and mode of 
action of, 390 
and luteinizing hormone 
secretion, 334-36 
Tetrodotoxin 
on nervous system, 403- 
4 
Thalamus 
inhibitory postsynaptic 
potentials of, 544 
and motor mechanisms, 
601-2 
output characteristics of, 
434 
Theraponidae 
hearing by, 488 
Thoracic duct 
lymphatics of, 212-13 
Thorax 
anatomy and histology of, 


Thymus 
function of, 216-17 
and lymphoid tissues, 197, 
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216-18 
and immune response, 
217-18 
Thyrocalcitonin 
in bone, 362 
Thyrotropin 
assay and inactivation of, 
320 
heterothyrotrope factor, 


molecular individuality of, 
320 
secretion of, 320-29 
circadian rhythm of, 
324 
inhibitors of, 321-23 
Thyrotropin-releasing factor, 
322-28 
isolation of, 326 
purification and chemistry 
of, 325-28 
amino acids of, 328 
structure of, 327-29 
Tidal volume 
measurement devices, 132- 


Toad bladder 
transport across, 32 
Tongue 
spindles in, 486 
Trachea 
mucosa of 
structure and function of, 
114 
Transfusion 
by peritoneal lymphatic 
route, 202-3 
Transport 
see Membrane transport 
Treadmill 
for small animals, 134 
Trehalose 
invertebrate role of, 94 
Triglycerides 
comparative metabolism of, 
95-98 
Tryptophan 
comparative metabolism of, 
103 
Turner's syndrome 
chromosomes in, 390 
Turnover rate 
definition of, 6-7 
Tyramine 
cardiac effects of, 306 
Tyrosine 
comparative metabolism of, 
102-3 


U 
Uca mordach 


excretion in, 172, 180 
Ulcer 


see under Gastric, Duodenal, 


Stress 
Urea 
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as ATPase inhibitor, 39 
Urea cycle 
comparative studies of, 
106-8 
Urine 
hypotonic and hypertonic, 
169 
invertebrate transport of, 
179-84 
parathyroid hormone assay 
in, 353 
Uterus 
on corpus luteum regression, 
384-89 
-embryo relationships, 


estrogen actions on, 389 

intrauterine contraceptive 
devices, 374 

intrauterine intraperitoneal 
transfusion, 202-3 


Vv 
Vagina 
estrogen effects on, 389- 
90 
Vagotomy 
and gastric secretion, 151- 
52 


Vagus nerve 
see Nerve, vagus 
Valinomycin 
on mitochondria, 45 
Vasoconstriction 
nerves affecting, 228-29, 
232 
Vasodilatation 
and gastric secretion, 
153 
nerves affecting, 229, 231 
Vasopressin 
blood vessel response to, 
241 
on coronary circulation, 
276 
Veins 
lymphatic communication 
with, 205-7 
Ventilation 
and blood flow, 123-25 
CSF in regulation of, 
114 
nervous control of, 129 
physical aspects of, 115- 
20 


analysis of work of, 116 

lung-thorax as forced 
oscillatory system, 115- 
16 

mass flow in airways, 
116-17 

muscular effort, 119-20 

pressure-volume relations 
of lung-thorax, 117- 
18 

surfactant, 118-19 
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see also Breathing; Respira- 
tion 
Vertebrates 
evolution of, 190-91 
hearing in, 488-93 
acoustic behavior, 488- 
89 
anatomy and function, 489- 
91 


Vesicles 
transport in, 202 
Vibrio foetus 
to prolong corpus luteum, 
387 


Vision 
afferent mechanisms of, 
450-76 
binocular, 474-76 
color, 450-56 
in arthropods, 537-39 
primate behavioral studies 
of, 452-53 
primate wavelength dis- 
crimination, 453-56 
deprivation studies of, 475- 
76 
in Limulus eye, 513-42 
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adaptation, 530-33 
electric response origins, 
518-27 
introduction to, 513-18 
lateral inhibition, 527- 
30 
pigments and spectral 
sensitivity, 537-39 
polarized light sensitivity, 
533 
quantum responses, 533- 
37 
monocular vs. binocular 
deprivation of, 65 
ocular dominance, 474-75 
pattern perception, 456- 
74 


visual cortical neurons, 469- 


and visual perception, 428 
see also Eye 
Visual system 
specific regeneration in, 
63 


Vitamin Bg 
see Pyridoxal 
Vitamin D 


and parathyroid hormone, 
360, 362-63, 365 
Viviparus viviparus 
excretion in, 170-74, 
177 


Ww 


Water 
active transport of, 191- 
92 


immersion in 
and ventilation, 126-27 
membrane transport role of, 
28-29 


Zebra 
chromosomes and hybrids 
of, 392 
Zollinger-Ellison syndrome 
and gastric secretion, 157- 


Zonula occludens 
electrotonic junction, 





